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DETAILED ACTION 

Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 7/13/2006 has been entered. 

Response to Amendment 

2. The examiner has withdrawn the rejections of claims 2, 4, 10, 12, 14 and 21-23 based on 
the cancellation of these claims. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1, 3, 5-7, 9, 1 1, 13, 15-17, 19-20 and 24 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over USPN 6,090,481 to Depauw et al. (hereinafter referred to as Depauw) in 
view of USPN 5,248,545 to Proscia. 
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Regarding claims 1, 3, 5-7, 9, 1 1, 13, 15-17, 19-20 and 24, Depauw discloses a coating 
carried by a substrate having a surface comprising from the substrate surface outwardly an inner 
dielectric layer, a first infrared reflective layer, an intermediate dielectric layer, a second infrared 
reflective layer, and an outer dielectric layer (column 3, lines 26-39). Depauw discloses that 
each dielectric layer can be a composite layer formed of successive subsidiary layers of different 
compositions from each other (column 5, lines 31-40 and Table A). Depauw discloses that the 
dielectric materials include zinc oxide, tin oxide, and silicon nitride (column 5, lines 23-30). 
Depauw discloses that the physical thickness of each layer of a composite layer may be no more 
than about 250A (Table A). Therefore, Depauw discloses a coating carried by a substrate 
comprising an intermediate dielectric stack comprising zinc oxide/silicon nitride/zinc 
oxide/silicon nitride/zinc oxide. 

Depauw does not mention a specific embodiment wherein each of the layers of the first 
dielectric have an optical thickness greater than the optical thickness of any of the layers of the 
second dielectric, but DePauw does disclose that a variety of layer thickness combinations may 
be utilized (see Table A). Depauw appears to be silent with regards to why the intermediate 
dielectric stack thicknesses are to be varied, therefore, it would have been obvious to look to the 
prior art for the reason. Proscia provides this conventional teaching by disclosing that the optical 
features and properties (transmittance, reflectance, emissivity, and color) of a glass coated article 
can be readily determined empirically by those skilled in the art or, for example, by employing a 
commercially available optics prediction software program. Proscia discloses that typically a 
graphic presentation of the optical properties of a given glazing article, sorted by individual layer 
thickness and refractive index, can be used to determine the regions of optimum film stack 
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design (see entire document including the paragraph bridging columns 6 and 7). Considering 
that the current specification fails to teach or suggest unexpected results relating to the claimed 
thickness construction, and considering that the applicant fails to evidence any unexpected 
results associated with the claimed thickness construction, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to adjust the thicknesses of the 
layers, such as currently claimed, because it is understood by one of ordinary skill in the art that 
layer thicknesses determine properties such as transmittance, reflectance, emissivity, and color 
and because Proscia discloses that discovering an optimum value of the result effective variable 
(layer thicknesses) involves only routine skill in the art. 

Regarding claims 7, 17 and 20, Depauw discloses that the layers are preferably applied 
by sputtering (column 5, lines 60-61). The applicants disclose in the specification that zinc oxide 
is a polycrystalline material when applied in thin films via sputtering (see specification page 12, 
lines 17-18). The applicants also disclose that thin layers of silicon nitride can be thought of as 
substantially amorphous even after tempering (see specification page 12, lines 22-23). 
Therefore, it appears that the zinc oxide layers of Depauw are polycrystalline and the silicon 
nitride layers of Depauw are amorphous. 

Regarding claim 24, Depauw discloses that the physical thickness of each layer of a 
composite layer may be no more than about 22.5 nm (Table A). 

5. Claims 8 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over USPN 
6,090,481 to Depauw in view of USPN 5,248,545 to Proscia as applied to claims 1, 3, 5-7, 9, 1 1, 
13, 15-17, 19-20 and 24 above, and further in view of USPN 5,837,361 to Glaser et al. 
(hereinafter referred to as Glaser). 
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Depauw discloses that a sacrificial metal layer, such as a titanium layer, may be disposed 
above each infrared reflective silver layer (column 5, lines 11-12 and lines 46-54), but DePauw 
does not specifically mention a layer of niobium. Glaser discloses that titanium and niobium are 
known sacrificial metal layers (column 3, lines 49-61). It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to make the sacrificial metal 
layer from any suitable sacrificial metal, such as niobium, as taught by Glaser, because it has 
been held to be within the general skill of a worker in the art to select a known material on the 
basis of its suitability. 

6. Claims 1, 3, 5-7, 9, 11,13, 15-17, 19-20 and 24 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over USPN 6,090,481 to Depauw in view of USPN 5,248,545 to Proscia in 
view of USPN 6,030,671 to Yang et al. (hereinafter referred to as Yang) in view of USPN 
4,900,634 to Terneu et al. (hereinafter referred to as Terneu). 

Regarding claims 1, 3, 5-7, 9, 1 1, 13, 15-17, 19-20 and 24, Depauw discloses a coating 
carried by a substrate having a surface comprising from the substrate surface outwardly an inner 
dielectric layer, a first infrared reflective layer, an intermediate dielectric layer, a second infrared 
reflective layer, and an outer dielectric layer (column 3, lines 26-39). Depauw discloses that 
each dielectric layer can be a composite layer formed of successive subsidiary layers of different 
compositions from each other (column 5, lines 31-40 and Table A). Depauw discloses that the 
dielectric materials include zinc oxide, tin oxide, and silicon nitride (column 5, lines 23-30). 
Depauw discloses that the physical thickness of each layer of a composite layer may be no more 
than about 250A (Table A). Therefore, Depauw discloses a coating carried by a substrate 



Application/Control Number: 1 0/759,97 1 Page 6 

Art Unit: 1771 

comprising an intermediate dielectric stack comprising zinc oxide/silicon nitride/zinc 
oxide/silicon nitride/zinc oxide. 

Depauw does not mention a specific embodiment wherein each of the layers of the first 
dielectric have an optical thickness greater than the optical thickness of any of the layers of the 
second dielectric, but DePauw does disclose that a variety of layer thickness combinations may 
be utilized (see Table A). Depauw appears to be silent with regards to why the intermediate 
dielectric stack thicknesses are to be varied, therefore, it would have been obvious to look to the 
prior art for the reason. Proscia provides this conventional teaching by disclosing that the optical 
features and properties (transmittance, reflectance, emissivity, and color) of a glass coated article 
can be readily determined empirically by those skilled in the art or, for example, by employing a 
commercially available optics prediction software program. Proscia discloses that typically a 
graphic presentation of the optical properties of a given glazing article, sorted by individual layer 
thickness and refractive index, can be used to determine the regions of optimum film stack 
design (see entire document including the paragraph bridging columns 6 and 7). Considering 
that the current specification fails to teach or suggest unexpected results relating to the claimed 
thickness construction, and considering that the applicant fails to evidence any unexpected 
results associated with the claimed thickness construction, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to adjust the thicknesses of the 
layers, such as currently claimed, because it is understood by one of ordinary skill in the art that 
layer thicknesses determine properties such as transmittance, reflectance, emissivity, and color 
and because Proscia discloses that discovering an optimum value of the result effective variable 
(layer thicknesses) involves only routine skill in the art. 
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In the event that it is shown that Depauw does not disclose the use of an intermediate 
dielectric stack comprising silicon nitride with sufficient specificity, Yang is relied upon to 
disclose that it is known in the art that silicon nitride protects an infrared reflective layer material 
from oxidation and corrosion while increasing the visible light transmission of the film (see 
entire document including column 6, lines 20-32). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to form the intermediate dielectric 
stack with silicon nitride, because silicon nitride protects the infrared reflective layer material 
from oxidation and corrosion while increasing the visible light transmission of the film. 

In the event that it is shown that Depauw does not disclose the use of an intermediate 
dielectric stack comprising alternating thin layers of an oxide and silicon nitride with sufficient 
specificity, Terneu is relied upon to disclose that it is known in the art that internal defects affect 
haze and that thinner layers result in less haze (see entire document including column 2, lines 23- 
68). It would have been obvious to one having ordinary skill in the art at the time the invention 
was made to form the intermediate dielectric stack with alternating thin layers of an oxide and 
silicon nitride, rather than a single thick layer of silicon nitride, because internal defects affect 
haze and that thinner layers result in less haze. 

Regarding claims 7, 17 and 20, Depauw discloses that the layers are preferably applied 
by sputtering (column 5, lines 60-61). The applicants disclose in the specification that zinc oxide 
is a polycrystalline material when applied in thin films via sputtering (see specification page 12, 
lines 17-18). The applicants also disclose that thin layers of silicon nitride can be thought of as 
substantially amorphous even after tempering (see specification page 12, lines 22-23). 
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Therefore, it appears that the zinc oxide layers of Depauw are polycrystalline and the silicon 
nitride layers of Depauw are amorphous. 

Regarding claim 24, Depauw discloses that the physical thickness of each layer of a 
composite layer may be no more than about 22.5 nm (Table A). 

7. Claims 8 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over USPN 
6,090,481 to Depauw in view of USPN 5,248,545 to Proscia in view of USPN 6,030,671 to Yang 
in view of USPN 4,900,634 to Terneu as applied to claims 1, 3, 5-7, 9, 1 1, 13, 15-17, 19-20 and 
24 above, and further in view of USPN 5,837,361 to Glaser. 

Depauw discloses that a sacrificial metal layer, such as a titanium layer, may be disposed 
above each infrared reflective silver layer (column 5, lines 11-12 and lines 46-54), but DePauw 
does not specifically mention a layer of niobium. Glaser discloses that titanium and niobium are 
known sacrificial metal layers (column 3, lines 49-61). It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to make the sacrificial metal 
layer from any suitable sacrificial metal, such as niobium, as taught by Glaser, because it has 
been held to be within the general skill of a worker in the art to select a known material on the 
basis of its suitability. 

Response to Arguments 

8. Applicant's arguments filed 7/13/2006 have been fully considered but they are not 
persuasive. 

The applicant asserts that the claimed intermediate dielectric stack formed of alternating 
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thin layers of different dielectric material unexpectedly resulted in reduced haze. The examiner 
respectfully disagrees. As evidenced by USPN 4 ? 900 5 634 to Terneu et al., the results are not 
unexpected. Terneu et al. discloses that it is known in the art that internal defects affect haze and 
that thinner layers result in less haze (see entire document including column 2, lines 23-68). In 
addition, Depauw (primary reference) already discloses the use of alternating thin layers of 
different dielectric material (column 5, lines 31-40), therefore, even if the results were 
unexpected, which they are not, the unexpected results would not overcome any statement of 
obviousness because no obviousness statement was made in regards to the use of an intermediate 
dielectric stack formed of alternating thin layers of different dielectric material. 

The applicant also asserts that the particular relative thicknesses exhibit unexpected 
results. The applicant asserts that by limiting the thickness of the second and fourth intermediate 
dielectric layers the "stress, absorption, etc." would by be limited. The current specification is 
silent regarding the stress, absorption, etc. effects of limiting the thickness of the second and 
fourth intermediate dielectric layers. The applicant has failed to evidence said unexpected 
results. 

The applicant asserts that the cited prior art provides no motivation to for varying the 
intermediate dielectric stack layer thicknesses as claimed. The examiner respectfully disagrees. 
Depauw does not mention a specific embodiment wherein each of the layers of the first 
dielectric have an optical thickness greater than the optical thickness of any of the layers of the 
second dielectric, but DePauw does disclose that a variety of layer thickness combinations may 
be utilized (see Table A). Depauw appears to be silent with regards to why the intermediate 
dielectric stack thicknesses are to be varied, therefore, it would have been obvious to look to the 
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prior art for the reason. Proscia provides this conventional teaching by disclosing that the optical 
features and properties (transmittance, reflectance, emissivity, and color) of a glass coated article 
can be readily determined empirically by those skilled in the art or, for example, by employing a 
commercially available optics prediction software program. Proscia discloses that typically a 
graphic presentation of the optical properties of a given glazing article, sorted by individual layer 
thickness and refractive index, can be used to determine the regions of optimum film stack 
design (see entire document including the paragraph bridging columns 6 and 7). Considering 
that the current specification fails to teach or suggest unexpected results relating to the claimed 
thickness construction, and considering that the applicant fails to evidence any unexpected 
results associated with the claimed thicknesses, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to adjust the thicknesses of the layers, 
such as currently claimed, because it is understood by one of ordinary skill in the art that layer 
thicknesses determine properties such as transmittance, reflectance, emissivity, and color and 
because Proscia discloses that discovering an optimum value of the result effective variable 
(layer thicknesses) involves only routine skill in the art. 

In response, the applicant asserts that Depauw is not concerned with varying the layer 
thicknesses of the intermediate dielectric stack. The examiner respectfully disagrees. Table A 
clearly illustrates Depauw varying the intermediate dielectric stack layers. Depauw is clearly 
concerned with varying the thickness of the intermediate dielectric stack individual layers. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew T. Piziali whose telephone number is (571) 272-1541. 
The examiner can normally be reached on Monday-Friday (8:00-4:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Terrel Morris can be reached on (571) 272-1478. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 



information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




atp 



ANDREW T. PIZIALI 
PATENT EXAMINER 



